Background: Clinical Governance provides a framework for assessing and improving clinical quality through a single coherent program. Organizational appropriateness is aimed at achieving the best health outcomes and the most appropriate use of resources. The goal of the present study is to verify the likely relationship between Clinical Governance and appropriateness of hospital stay. Methods: A cross-sectional study was conducted in 2012 in an Italian Teaching Hospital. The OPTIGOV
of them a score; identify the organization strengths and weaknesses; provide suggestions and indications to be implemented by the Hospital management and monitor the health care services quality improvement [4] .
The application of OPTIGOV © within several Italian hospitals resulted in a realistic representation of the effective CG implementation both at the Board level (top management) and the Unit level (each single ward) [5] . Furthermore, the concept of appropriateness in healthcare has progressively become one of the guiding principles of health systems with more and more attention being given to both quality improvement and effectiveness of health care [6] .
The continuous evaluation of the efficient hospital utilization is an essential issue that must be considered to increase the quality of health care providers. In fact, unjustified hospital admissions and stays not only increase costs, but are also related to poor health services [7] .
The Appropriateness Evaluation Protocol (AEP) is a widely used assessment tool that identifies and measures the inappropriateness variables of hospital healthcare related to unjustified admission and/or length of stay [8] . Moreover, the AEP has been designed to determine the reasons of inappropriate use of hospitals with the aim of strengthening health care professionals' awareness and supporting decision-making [9] .
Several studies have shown that the application of CG tools, as Clinical Audit or Health Technology Assessment, could positively impact on organizational appropriateness in hospital settings [9, 10] . However, despite the progressive increase of health professionals' interest in appropriateness and CG themes [11] , no practical study about their connection is available.
The purpose of this study was to verify the likely relationship between the appropriateness of hospital stay and the CG implementation level, by comparing the results of OPTIGOV © methodology and AEP applications within a large Teaching Hospital.
A joint project team from the Department of Public Health and the Hospital Top Management, consisting of 4 public health experts and 2 health economists, assessed the CG implementation at the Unit level (47 clinical wards) in each of the 10 Departments of the Teaching Hospital.
The CG areas analyzed were represented by: Evidence Based Medicine (EBM), Accountability, Clinical Audit, Risk Management, Performance Evaluation, Patient Involvement. These areas were assessed through hospital audits, supported by an assessment tool: the OPTIGOV © Scorecard.
The EBM area was assessed as the practice of medicine based on the integration of the physician's clinical experience with the best scientific proof available applied to each patient's unique features and values.
The Accountability area was tested as the availability within the organization of univocal systems of identification of those responsible for the clinical procedures (doctors, nurses and other health professionals).
The Clinical Audit area was estimated as the organizational level and the quality of organized and structured peer reviews, aimed at systematically examining one's own activity and results by comparing these with explicit standards, with the purpose of improving healthcare quality and outcomes.
The Performance Evaluation area was assessed by evaluating the ability of the healthcare organization and units to systematically monitor the results of clinical practice in terms of efficacy, suitability, efficiency, quality and time.
The techniques and methods to manage risk, the existence of insurance coverage, the identification of risks, the procedures to prevent risks and medical errors have been evaluated in the "Risk Management" area.
Finally, for the "Patient Involvement" area the structured and systematical methods of discussion and dialogue with the patient/citizen about clinical decisions taken in healthcare wards were assessed.
A CG global score and 6 partial scores referred to the above mentioned CG areas were obtained by applying the OPTIGOV © Scorecard [4] . At the end of the OPTIGOV © evaluation a feedback to the Heads of the Departments and of the Units was given through specific written reports. Moreover several meetings with health professionals were organized to display and discuss the overall results.
AEP
The AEP evaluation is part of a hospital program started in 2012 to improve appropriateness levels. The methodology used for the AEP evaluation is described in detail in a methodological paper [12] and briefly summarized below.
An evaluation team, consisting of one medical doctor and one nurse, carried out independently a retrospective assessment of the organizational appropriateness of the Teaching Hospital. The assessment was performed by analyzing a random sample of medical records through the application of the Italian version of the AEP [13] . Both the physician and the nurse were trained by a physician expert in Public Health with certified know-how in the use of PRUO in Italy [14, 15] . However, the physician was already familiar with AEP given his collaboration with the Italian research group on the obstetric PRUO [16] . The PRUO manual was used for training and for reference during reviews. The reviewers only used the criteria included in the PRUO manual. The override criteria were not used (neither positive, nor negative). Each day of hospital stay was considered appropriate if it met one of the AEP criteria. Both the physician and the nurse reviewed all the records without the knowledge of the other's decision. In case of different judgment, a final agreement about appropriateness was reached by the two evaluators through the discussion and comparison of the different points of view.
1371 records from 47 Units, that represented about 3% of the whole hospital activity as suggested for the regional standard about appropriateness evaluation [17] , was sampled. Organizational appropriateness of hospital stay was measured as the frequency of inappropriate days on the whole days of hospital stay.
At the end of the AEP evaluation, the hospital management gave a feedback to the Heads of Departments/ Units through specific written reports and several meetings with health professionals were organized during which the results of the assessment were shown and discussed.
Statistical analysis
A bivariate analysis was carried out between the outcome variable (frequency of inappropriate days) and each variable included in OPTIGOV © and AEP surveys. Pearson pairwise correlation was used: if the p value was lower than 0.25, the variable was tested for association with a multiple linear regression model which was used to test the likely influence of the selected variables on organizational appropriateness of hospital stay. Since type of admission (elective/urgent), type of hospital ward (surgical/medical) and appropriateness in admissions (as measured by AEP) are likely to influence hospital appropriateness [18, 19] , these were included as covariates in the regression analysis. The regression equation was:
Where Y i = organizational appropriateness of hospital stay; β 0 = constant; β 1-4 = weights of the variables; X 1 = selected variable dealing with OPTIGOV © (CG overall score in Table 1, EMB score in Table 2 and Clinical audit score in Table 3 ); X 2 = percentage of urgency admissions; X 3 = type of hospital ward; X 4 = appropriateness in admissions.
A p-value less than 0.05 was considered statistically significant. Statistical analysis was performed by using STATA 12 software.
Ethics statement
Approval of the ethics committee was not required for the study because the Italian legislation concerns only clinical research studies and does not provide statements on observational studies on aggregated data collected from administrative databases without the patient's involvement. For the present study anonymous data about AEP were extracted from routinely collected administrative databases and there was no need to obtain additional data from individual patients. Indeed, in 2012 the Management of the Teaching Hospital involved in this project decided to launch a quality improvement program. The assessment of appropriateness with AEP was carried out by the Medical Direction as a part of this improvement program. For the present study, researchers had access only to an anonymous dataset containing aggregated data (Unit level), which ensured patients' privacy. For these reasons, no personal informed consent to the present analysis was requested from study participants.
Results
CG and organizational appropriateness were evaluated in 47 hospital wards (24 surgical and 23 medical wards). The results of OPTIGOV © and AEP applications are shown in Tables 1 and 2 .
By means of a multiple regression analysis, we found a statistically significant association between the overall CG score and the percentage of inappropriate hospital stay (days) (β = −0.28; p < 0.001; R-squared = 0.82) ( Table 3) . Our model suggests that for each unitary increase of the overall CG score, a mean reduction of about 0.3 inappropriate days resulted. Furthermore, the most important variable predicting the inappropriateness rate was the percentage of appropriate admissions, as for a unitary increase in appropriate admission, a mean reduction of about 0.7 inappropriate days resulted, too. Medical wards seemed to be related to a decrease of hospital stay appropriateness, but this correlation did not approach statistical significance (Table 3 ). The percentage of inappropriate days of hospital stay was inversely correlated with all the CG dimensions, except for Risk Management (rho = 0.12, p = 0.38). However, among the CG dimensions inversely correlated with inappropriateness, a significant correlation was only found with respect to EBM (rho = 0.34, p < 0.05), while a trend was found with respect to Clinical Audit (rho = 0.27, p = 0.06).
By applying the multiple regression analysis, a significant association between the percentage of inappropriate days and the EBM score (β = −0.33; p < 0.01; R-squared = 0.83) and the Clinical Audit score (β = −0.11; p = 0.02; Rsquared = 0.81), was found (Table 4 and 5). Such association was stronger for EBM, as for a unitary increase of the EBM score, a mean reduction of about 0.3 inappropriate days resulted, while for a unitary increase of the Clinical Audit score, the mean reduction was about 0.1.
Discussion
Our study is the first aiming to explore and detect the relationship between the appropriateness of hospitalization and the CG implementation level. Our results showed an association between CG implementation and appropriateness in hospital care. CG scores, as measured with OPTI-GOV © , in particular EBM and Clinical Audit, were found to be inversely correlated with appropriateness, as measured with the AEP protocol.
Since CG is a system through which health care organizations are "accountable for continuously improving the quality of their services and safeguarding high standards of care by creating an environment in which excellence in clinical care will flourish" [1] , each intervention aimed at improving CG is likely to positively influence healthcare quality and consequently appropriateness of care. In fact, healthcare quality -that is pursued by CG -consists of several measurable dimensions (safety, accessibility, acceptability, appropriateness, provider competence, efficiency, effectiveness and outcomes), one among which is appropriateness of care [20, 21] . EBM and Clinical Audit represented the Clinical Governance dimensions mostly associated with organizational appropriateness.
Our main findings can be interpreted as follows. When health care professionals' activity is based on the integration of their own clinical experience with the best scientific proof available applied to each patient (EBM) and when an organized and structured peer review process (Clinical Audit) is carried out in a rigorous and systematic way, hospital care is more likely to comply with the criteria underlying the concept of appropriateness. Strengthening scientific knowledge and attitude towards its continuous improvement makes clinicians more prone to systematically reflect on the way they supply care, apply protocols, guidelines and, consequently, to reach a better level of appropriateness.
In our Teaching Hospital, the overall CG score, measured through the application of the OPTIGOV © methodology, was 48.8, thus meaning that about half of the theoretical highest score was satisfied in our survey. These CG values are comparable with the results of other experiences carried out within several Italian Hospitals by using the same methodology [5] , although CG is widely implemented across the Italian healthcare system [22] . By measuring the level of hospital stay appropriateness through PRUO, we found a mean rate of inappropriateness of 27.6%, ranging from 0.0% to 70.1%. Such inappropriateness rate is similar to that reported by previous studies, even though other papers showed lower (14%) or higher (40%) rates [23, 24] . Some studies reported a large heterogeneity in the inappropriateness rates among different hospitals of the same Italian Region, with values ranging from 17.9% to 57.9% [25] , while others demonstrated different inappropriateness levels even in the same hospital in different time periods [26] .
We adjusted hospital stay appropriateness for appropriateness in admission, type of admission (urgent vs elective) and type of ward (surgical vs medical): a recently published study [27] confirms the importance of inappropriateness in admission which accounts for 14% of acute hospitalizations. In our study such percentage was 27%, and, by applying the regression model, it represented the first predictor of inappropriateness rate.
Nevertheless, our study shows some limits. The first one concerns the psychometric properties of OPTIGOV. Indeed, although the results of its application within several Italian Hospitals lead to hypothesize the validity and reliability of the methodology, carrying out of further studies would be advisable in order to confirm these properties. However, the previous applications of OPTI-GOV showed its potential to produce a realistic representation of the CG implementation level of a hospital, highlighting both criticisms and transferable best practices and providing concrete plans for organizational change and quality improvement [4, 5] . On the other hand, the validity and reliability of the AEP have been tested extensively. Indeed, in their first work, Gertman and Restuccia found an overall agreement rate between pairs of reviewers from 92 to 94% (73 to 79% if the case was judged inappropriate by at least one of the reviewers) [8] . Moreover, as reported by McDonagh MS et al., reliability testing shows a specific agreement rate of 24-75% for admissions and 64-85% for days of hospital stay [28] . These ranges have been confirmed by Lorenzo et al. for the European version of the AEP [29] . Finally, validity specific agreement rate has been reported to range from 39 to 80% for admissions and 59-91% for days of hospital stay [28] . Unfortunately, we did not test the inter-rater reliability in our study.
Furthermore, both OPTIGOV and AEP are based on the detection of process indicators which can be considered a proxy measure of overall quality in healthcare. Anyway, other studies already showed that improvements in CG can drive the organization to better performance [30] . Moreover, we have to point out that the study design is cross-sectional. Therefore the huge variability among hospital wards both for CG (27-85%) and appropriateness rates (0-70%), confirmed by the literature [19, [23] [24] [25] [26] , may be due both to health professionals' attitudes and behaviors, as well to organizational barriers. Such hypothesis can be confirmed through appropriate longitudinal studies.
In addition, further studies would be useful to investigate the effectiveness of specific CG tools and processes in improving appropriateness in hospital care, particularly referring not only to EBM and Clinical Audit, but also to the application of targeted training programs for healthcare professionals and the development of clinical pathways.
In this sense, considering that monitoring represents one of the pillars of continuous healthcare quality improvement, our study has been aimed at investigating the impact of the application of an integrated approach to the evaluation of hospital performance consisting of the combined implementation of rigorous tools. A systematic implementation of such an approach within healthcare organizations would be desirable in the future. It could also play an important role in the definition of hospital financial strategies and incentive systems for healthcare professionals based on pay for performance.
Conclusion
Improving healthcare efficiency needs awareness and control of unnecessary and inappropriate hospitalization. Both healthcare quality and appropriateness should be pursued through a systemic approach based on CG principles, tools and processes. This study suggests that CG plays a central role in determining a rational improvement of appropriateness levels and recommends the systematic, structured and integrated implementation of standardized and repeatable tools to monitor healthcare quality improvement. 
